Introduction
Infection is an important cause of morbidity and mortality in patients with systemic lupus erythematosus (SLE), including infections in the genitalia, such as infections caused by human papillomavirus (HPV) [1] . In Indonesia, HPV 16 and 18 are equally common in the general population, as they are in cervical cancer [2] .
Giant condyloma acuminata (GCA), a type of HPV infection in the genital area, is a benign tumor that grows resembling a cauliflower. Although GCA is benign, it has malignancy tendencies as it can grow up to 10 cm, which is locally invasive and damaging [3] . It is a very rare sexually transmitted infection (STI), with 0.1% incident in general population [4, 5] .
SLE is a systemic autoimmune disease characterized by high level of autoantibodies affecting many internal organs and therefore, its clinical manifestation varies. The disease is mainly treated with immunosuppressant and steroid. Some studies reported that immunosuppressant and steroid therapy in SLE patient may increase the risk of developing HPV infection [6] . Santana et al. [7] and Nath et al. [8] did not find the correlation between the use of immunosuppressant and the prevalence of HPV infection. To our knowledge, there is no report in South East Asia that evaluates the correlation between immunosuppressant such as azathioprine, cyclophosphamide, mycophenolate mofetil, and steroid therapy in patients with SLE and the prevalence of giant condyloma acuminata.
Case Report
The patient, a 42-year-old female, was diagnosed with SLE in 2013 based on the presence of antinuclear antibodies, in addition to discoid rash and arthritis. She is sexually active with one partner, had one child, and had a history of multiple sexual partners. Since then she has been treated with methylprednisolone (32 mg/day) and mycophenolate mofetil (1000 mg/day). After six months of therapy, genital warts first appear in the vulva and anal region ( Figure 1 ) and recurred in two months spreading to the pubic mound, perineum, and anal region (Figure 2(a) ). It became progressively hypertrophic, resembling cauliflower. Biopsies were performed showing papillomatosis and hyperkeratosis. Type 6 and 11 HPV were identified in the lesions through RT-PCR. She was treated with excision ( Figure 2(b) ). The following month, she came with HPV infection in cervical region and was treated with surgical procedure (Figures 3(a) and 3(b) ).
Clinical Question
In this report, author would like to know if immunosuppressant and steroid therapy in patient with SLE induced giant condyloma acuminate and which regimen induces it rapidly.
Methods
Electronic searches of PubMed, EBSCO, and Cochrane Library were conducted from inception to July 2015. Search terms (in English) are "SLE AND condyloma acuminatum AND immunosuppressant AND steroid". There are only few articles found in literature search. Therefore, first article screening was done by reading all titles and abstracts. Full text articles were assessed for eligibility, and two articles were found relevant (Table 1 ).
Results
Only two case-control studies related with immunosuppressant and steroid therapy in SLE and the prevalence of giant condyloma acuminata were found. Both studies have low validity compared to randomized controlled trial (RCT) and systematic reviews.
In the first study, Lube et al. [9] reported the incident of GCA in childhood systemic lupus erythematosus (C-SLE). The study reported that 289 of 5682 patients in Pediatric Rheumatology Unit were diagnosed with SLE, and 4 of 289 (1.4%) had GCA. All patients were under immunosuppressant and corticosteroid therapy.
In the second study, Costapinto et al. [10] reported the incident of condyloma acuminata in a 33-year-old Black female who was diagnosed with SLE during her first pregnancy in 2003. In 2004, after seven months of mycophenolate mofetil therapy, she was diagnosed with condyloma acuminata in the genital area. The patient had used steroids and immunosuppressant such as cyclophosphamide and azathioprine since she was 14 years old due to her irregular menstrual cycle. Detailed characteristic of each patient in both studies can be seen in Table 2 .
Discussion
There are not many literatures found discussing the correlation between immunosuppressant and steroid therapy in patients with SLE and the prevalence of condyloma acuminata. It may be due to its low incidence, which is only 0.1% in general population [4, 5] . Thornsberry and English III [11] stated that the incidence of anogenital warts, a symptom of GCA, is approximately 1% in sexually active adults and may be up to 3% in sexually active adolescents. HPV is known as the most common sexually transmitted disease (STD) in United States females and the major risk factor is younger age at first sexual intercourse [12] , as observed in cases in both studies, where all patients are sexually active except for one case that has a history of sexual abuse. Systemic lupus erythematosus is a disease with impaired immune regulation and response. The number of active B cells producing immunoglobulin is increasing in the peripheral blood. B cells in SLE patients are likely to undergo polyclonal B cell activation by a specific antigen. B cells responses are abnormal to signal activity. B cell hyperactivity is characterized by elevated concentrations of interleukins 6 and 10 (IL-6 and IL-10). In addition, the number of activated T cells in peripheral blood is also increasing. In SLE patients, T cells may provide help for increasing the production of antibodies. The phagocytic cells in SLE patients can not bind or process immune complex and thus stimulates the formation of antibodies [13] .
NK cells play an important role in the innate immune system. They recognize and kill viruses, such as HPV, and transform cells through two mechanisms, that is, granuledependent cytotoxicity and apoptosis in target cells. NK cells interact with HPVs and can participate in immune response against HPV-induced lesions by displaying higher cytotoxic activity and cytokine production (TNF-and IFN-) [14, 15] . Meanwhile, Henriques et al. [16] found that numbers of circulating NK cells are lower in patients with SLE when compared to healthy subjects, more notorious in active disease. Thus, patients with SLE can be prone to HPV infections, such as condyloma acuminata. Patients with SLE Case Reports in Immunology have more severe tissue damage as a result of continuing abnormalities in immune response and regulation. Therefore, immunosuppressant and steroid therapy is given. However, the therapy itself is one of the main risk factors for developing HPV infection, especially in the skin area (OR 2.91, 95% CI 1.18-7.14). In addition to SLE (OR 2.16, 95% CI 1.04-4.48) [13] . Mendoza-Pinto et al. [17] found that cumulative glucocorticoid dose in women with SLE may increase the risk of HPV infection. Glucocorticoid such as prednisone suppressed the functions of Toll-like receptor (TLR) stimulated plasmacytoid dendritic cells, thereby reducing the ability to clear HPV infection. Mycophenolic acid was also associated with cervical HPV infection. A Mexican study detected low levels of B and NK cells and an increased risk of HPV infection in SLE patients receiving mycophenolate mofetil [18] . Klumb et al. [19] found that there is a higher cumulative cyclophosphamide dose in SLE patients with HPV infections.
In both studies [9, 10] , all patients have immunosuppressant therapy, such as azathioprine, chloroquine, hydroxychloroquine, intravenous cyclophosphamide, or mycophenolate mofetil, while steroids used are prednisone and methylprednisolone. Therapy was given immediately after SLE was diagnosed. The earliest condyloma acuminata incident was found in the third case with only one-month period after the diagnosis of SLE.
Steroids and immunosuppressants have a mechanism to inhibit B cells, T cells, and inflammatory cytokines, which are very appropriate to be used as the rationales of SLE therapy. Glucocorticoids inhibit the extravasation and infiltration of leucocytes into tissue and inhibit macrophages and lymphocytes (B and T cells) to produce inflammatory cytokines such as TNF-, IL-1, IL-12, and IFN-, while immunosuppressant such as mycophenolate mofetil, which is derived from mycophenolic acid isolated from Penicillium glaucum, inhibits the response of lymphocytes through purine synthesis [20] .
The most frequent types of HPV found in patients with SLE are types 6 and 11, which are low-risk HPVs (LR-HPVs) associated with benign tumor. In addition to types 16 and 18, there are other types of HPV that may be found and also play a role in malignancy, which are considered as high-risk HPVs (HR-HPVs) [21] . In Lube et al. 's study [9] , all patients have type 16 and oncogenic group with a risk to dysplasia and cervical cancer.
Immunization can be considered as a primary prevention to HPV spread. At the end of 2008, 70% of women younger than 26 years of age had HPV vaccine and the there was a marked reduction in the incidence of condyloma acuminata (50% compared to [2004] [2005] [2006] [2007] [22] . Gardasil, the currently available quadrivalent HPV vaccine, can increase the NK cell population following immunization [14] . Mok et al. [23] Case Reports in Immunology 5 found in their study that the quadrivalent HPV vaccine is well tolerated and reasonably effective in patients with stable SLE and does not induce an increase in lupus activity or flares.
Both studies [9, 10] showed variety of condyloma therapy, such as the use of trichloroacetic acid, TLR7 agonist, imiquimod 5% cream, podophyllin 2% oil, CO 2 laser vaporization, LEEP, and surgical procedure. Aubin et al. [24] distinguish condyloma therapy into three categories: physical destruction, chemical, and immunomodulation. However, no therapy can totally eradicate the disease. One of three patients in Lube et al. 's study showed recurrence [9] . Therapy given in condyloma acuminata is based on location, number, size, availability of medical instrument, and doctor's experience.
Conclusions
GCA is a type of HPV infection which is seldom observed in SLE patients. Period of time since SLE was diagnosed and GCA varies from months to years. The correlation between immunosuppressant and steroid therapy in SLE patients and the prevalence of giant condyloma acuminata is still unclear. Therefore, further study and research with bigger sample are required. Hopefully, the studies can be used as a reference in choosing therapy regimens in patients with SLE or other autoimmune diseases. A more thorough history taking, physical, and laboratory examination leading to HPV and other infectious diseases should be performed as a routine procedure in clinical practice. HPV vaccine, particularly before first sexual intercourse, is recommended in SLE patients prior to administration of immunosuppressive and steroid therapy.
